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IN THE CLAIMS 

1 1. (currently amended): ^ Apparatu s A transmitter for use in an Orthogonal 

2 Frequency Division M ultiplexing (OFDM) based transmission system , the transmitter 

3 comprising: 

4 a differential encoder that generates a corresponding encoded output symbol from 

5 a corresponding input symbol to said transmitter , said differential encoder including a | 

6 multiplier for multiplying said input symbol with a prescribed previous output symbol 

7 from said differential encoder so that the phase values of said input symbol and said | 

8 prescribed previous output symbol are the same; 

9 an inverse fast Fourier transform unit that generates inverse fast Fourier transform 

10 versions of qymhnls from said differential encoder; and | 
x i an inverse discrete Fourier transform unit that generates inverse discrete Fourier 

12 transform versions of said inverse fast Fourier transform versions of said differential 

13 encoder output symbols as trnnfimi ^ transmitter output data symbols, 

14 whereby- wherein p hase values of said transmit t ransmitter output data symbols 

15 arc not required to be transmitted to a remote receiver for said receiver to generate 

16 received versions of said input symbols corresponding to said tranamit transmitter output j 

17 data symbols. 

1 2. (currently amended): The apparatuo t ransmitter as defined in claim 1 wherein 

2 said prescribed previous output symbol from said differential encoder is a V th previous 

3 differential encoder output symbol, where V> 1. 

1 3, (currently amended): The apparatus t ransmitter as defined in claim 2 wherein 

2 said inverse fast Fourier transform unit employs a prescribed phase sequence {6 nk } is 

3 used to generate said inverse fast Fourier transform versions, whefe-wherein said 

4 prescribed phase sequence is periodic in «, with period Fand n is the n th sub- 

5 carrier in tfee-a_* rt OFDM symbol. 

1 4. (currently amended): The apparatu s- transmitter as defined in claim 3 wherein 

2 said differential encoder is supplied with input data_symbol C nk and generates output 

3 data symbol D v nJc , in accordance with D y n k = C nJC D v n _ Vk . 
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1 5. (currently amended): The nppnrntiir, transmitter as defined in claim 4 wherein 

2 said inverse fast Fourier transform unit includes a multiplier to generate said inverse fest 

3 Fourier transform versions E Kjt by multiplying said output data symbols D v nJt with e A> , 

4 in accordance with E nJt = e*" D v Hjc , for n = 0, 1, .... and where N is the-amimber of 

5 OFDM sub-carriers employed in said OFDM based transmission system. 

1 6. (currently amended): The apparatus t ransmitter as defined in claim 5 wherein 

2 said inverse discrete Fourier transform unit is supplied with said inverse fast Fourier 

3 transform versions E njc to generate said inverse discrete Fourier transform versions e mJt , 

4 in accordance with e mJt = X^e' """» foT m = °» *» 1 — ^ N ' 1 ^ 

1 7. (currently amended): The apparatus t ransmitter as defined in claim 6 wherein 

2 OFDM symbols to be transmitted for said encoder output data symbols D v n l is-are 



-T'l.n^"*^ 1 '^'' ' G [kTo ' {k +1)7 <> ] 
0 otherwise 

4 where 7 0 is the effective transmit duration of an OFDM symbol and T s is the OFDM 

5 symbol interval. 

1 8. (currently amended): The apparatus t ransmitter as defined in claim 4 wherein 

2 said differential encoder is a differential phase shift keying (DPSK) encoder. 

1 9. (currently amended): The apparatus transmitter as defined in claim 1 further 

2 including a transmit output control responsive to a control signal for controlling 

3 transmission of OFDM symbols, a phase sequence selection processor supplied with said 

4 inverse discrete Fourier transform versions for generating said control signal to enable 

5 transmission of an OFDM symbol in accordance with prescribed criteria. 

1 10. (currently amended): The apparatus t ransmitter as defined in claim 9 wherein 

2 said prescribed criteria includes making a first determination of whether a value of a 

3 prescribed relationship of a sequence of said inverse discrete Fourier transform versions 

4 {e m> } , for m = 0, 1, ...» (W-l), where N is a number of OFDM sub-carriers and k is the-a 

5 k 01 OFDM symbol, is at least less than a predetermined threshold value, and when said 
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6 value of said prescribed relationship is determined to be at least less than said 

7 predetermined threshold, generating said control signal to enable transmission of a 

8 corresponding OFDM symbol. 

1 11. (currently amended): The nppnnmig t ransmitter as defined in claim 1 0 wherein 

2 said prescribed previous output symbol from said differential.encoder is a V th previous 

3 output symbol, where V > 1 and said inverse fast Fourier transform unit employs a 

4 prescribed phase sequence {0 aJl } to generate said inverse fast Fourier transform versions, 

5 where said prescribed phase sequence {9 nJ ,} is periodic in « with period V and n is the 

6 sub-carrier in the OFDM symbol, and wherein said prescribed criteria further 

7 includes when said determination indicates that said value of said prescribed relationship 

8 of said inverse discrete Fourier transform versions {e Mii }is not less than said 

9 predetermined threshold value, selecting a new phase sequence {G nJl } to generate new 

10 versions of said inverse fast Fourier transform E nM for n = 0, 1 (AM), where N is a 

11 number of OFDM sub-carriers and said sequence of discrete Fourier transform versions 

1 12. (currently amended): The apparatus transmitter as defined in claim 1 1 wherein 

2 said prescribed criteria further includes when said determination indicates that said value 

3 of said prescribed relationship of said sequence of said new inverse discrete Fourier 

4 transform versions {e mJt } is at least less than said predetermined threshold value, 

5 generating said control signal to enable transmission of a corresponding OFDM symbol 

6 and, if not, selecting a new phase sequence and repeat generating a new sequence {e m k } 

7 and making said first determination until said value of said prescribed relationship is at 

8 least less than said predetermined threshold value or a predetermined number of 

9 recomputations of said sequence {e m> } is reached, and when said determination indicates 

10 that said value of said prescribed relationship of said sequence of said new inverse 

11 discrete Fourier transform versions {e nJt } is not at least less than said predetermined 

12 threshold value and said predetermined number of recomputations has been reached 

13 select the phase sequence {0 nJt } that generated the smallest value for said prescribed 
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14 relationship and generate said control signal to enable transmission of a OFDM symbol 

15 corresponding to said phase sequence that caused the smallest value for said prescribed 

16 relationship to be generated. 

1 13, (currently amended): The apparatus transmitter as defined in claim 1 3 wherein 

N-\ 2 

2 said prescribed relationship is ^ \e mJ[ | , for m = 0, 1 , . . . , (N- 1 ). 

B*bQ 

1 14. (currently amended): - Apparatus A transmitter for use in an Orthogonal 

2 Frequency Division Multiplexing (OFDM) based transmission system, the transmitter 

3 comprising: 

4 means for differentially encoding a input symbol to said transmitter to generate a 

5 corresponding differentially encoded output symbol, said means for differentially 

6 encoding including means for multiplying said transmitter input symbol with a prescribed 

7 encoded output symbol so that the phase values of said input symbol and said prescribed 

8 previous output symbol are the same; 

9 means for generating inverse fast Fourier transform versions of said differentially 
id encoded output symbols from said means for differentially encoding; and 

11 means for generating inverse discrete Fourier transform versions of said inverse 

12 fast Fourier transform versions of said encoded output symbols as transmit t ransmitter 

1 3 output data symbols, 

14 wh e r e by w herein p hase values of said transmit data symbols are not required to 

15 be transmitted to a remote receiver for said receiver to generate received versions of said 

16 input symbols corresponding to said transmit transmitter output data symbols. 

1 15. (currently amended): The apparatu s- t ransmitter as defined in claim 14 wherein 

2 said prescribed differentially encoded output symbol is a V th previous differentially 

3 encoded output symbol, where V> 1. 

1 16. (currently amended): The apparatus t ransmitter as defined in claim 15 wherein 

2 said means for generating said inverse fast Fourier transform versions includes means for 

3 multiplying said encoded output symbols with a prescribed relationship of a prescribed 

4 phase sequence {6 nJ[ } to generate said inverse fast Fourier transform versions, where said 
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5 prescribed phase sequence {0 nJt } is periodic in n, with period V and n is the-a,** sub- 

6 carrier in the-a Jfc* OFDM symbol 

1 17. (currently amended): A method for use in a transmitter of an Orthogonal 

2 Frequency Division Multiplexing (OFDM) based transmission system, the method in said 

3 transmitter comprising the steps of: 

4 differentially encoding an input symbol said transmitter to generate a 

5 corresponding differentially encoded output symbol, said step of differentially encoding 

6 including a step of multiplying said input symbol with a prescribed differentially encoded 

7 output symbol so that the phase values of said transmitter input symbol and said 

8 prescribed previous differentially encoded output symbol are the same; 

9 inverse fast Fourier transforming to generate inverse fast Fourier transform 

10 versions of output symbols from said differential encoder; and 

11 inverse discrete Fourier transforming to generate inverse discrete Fourier 

12 transform versions of said inverse fast Fourier transform versions as transmit transmitter 

13 output data symbols, 

14 whereby wherein p hase values of said transmit transmitter output data symbols 

15 are not required to be transmitted to a remote receiver for said receiver to generate 

16 received versions of said input symbols corresponding to said trannmit transmitter output 

17 data symbols. 

1 18. (currently amended): The method as defined in claim 17 wherein said 

2 prescribed differentially encoded output symbol is a V th previous differentially encoded 

3 output symbol, where V> 1 . 

1 19. (currently amended): The method as defined in claim 18 wherein said step of 

2 inverse fast Fourier transforming includes a step of utilizing a prescribed phase sequence 

3 {0 nJf } to generate said inverse fast Fourier transform versions, where said prescribed 

4 phase sequence {0 M } is periodic in w, with period Fand n is the-a.n 1 * sub-carrier in fee 

5 a k* OFDM symbol. 
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1 20. (currently amended): The method as defined in claim 19 wherein said step of 

2 differentially encoding is supplied with transmitter input symbol C nk and generates 

3 differentially encoded output data symbol D v nk t -in accordance with D v nM - C nk D^. VJt . 

1 21 . (currently amended): The method as defined in claim 20 wherein said step of 

2 inverse fast Fourier transforming includes a step of multiplying said differentially 

3 encoded output data symbols D v nM with e* m * to generate said inverse fast Fourier 

4 transform versions E nM , in accordance with E ni =e J0 "*D^ 9 for n = 0, 1, (AM), 

5 where AT is the-a number of OFDM sub-carriers employed in said OFDM based 

6 transmission system. 

1 22. (original): The method as defined in claim 21 wherein said step of inverse 

2 discrete Fourier transforming includes a step of generating said inverse discrete Fourier 

,2£ flm 

3 transform versions e mk , in accordance with e m> - ^E nk e N , for m = 0, 1, (AM), 



4 in response to said inverse fast Fourier transform versions E nJk . 

1 23. (currently amended): The method as defined in claim 22 wherein OFDM 

2 symbols to be transmitted for said differentially encoded output data symbols D v n k is 



3 s v k (t) = < 



^Er^^^^' fe[*r 0l (* + l)7i] 



0 otherwise 

4 where T 0 is the effective transmit duration of an OFDM symbol and T s is the OFDM 

5 symbol interval. 

1 24. (currently amended): The method as defined in claim 20 wherein said step of 

2 differentially encoding u tilizes differential phase shift keying (DPSK) encoding. 

1 25. (original): The method as defined in claim 17 further including a step of 

2 controlling transmission of OFDM symbols in response to a control signal, a step of 

3 selecting a phase sequence in response to said inverse discrete Fourier transform versions 

4 to generate said control signal to enable transmission of an OFDM symbol in accordance 

5 with prescribed criteria. 
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1 26. (currently amended): The method as defined in claim 25 wherein said 

2 prescribed criteria includes a first step of determining whether a value of a prescribed 

3 relationship of a sequence of said inverse discrete Fourier transform versions {e m>k } , for 

4 m = o, l, (AT-1), where Nis a number of OFDM sub-carriers and k is *e-a.fc' A OFDM 

5 symbol, is at least less than a predetermined threshold value, and when said first step of 

6 determining indicates that said value of said prescribed relationship is at least less than 

7 said predetermined threshold, generating said control signal to enable transmission of a 

8 corresponding OFDM symbol. 

1 27. (currently amended): The method as defined in claim 26 wherein said 

2 prescribed differentially encoded output symbol is a V th previous differentially encoded 

3 output symbol, where V> i and said step of inverse fast Fourier transforming includes a 

4 step of utilizing a prescribed phase sequence {9 nJ: } to generate said inverse fast Fourier 

5 transform versions, where said prescribed phase sequence {0 nk } is periodic in n with 

6 period V and n is the n th sub-carrier in the k th OFDM symbol, and wherein said 

7 prescribed criteria further includes, if said value of said prescribed relationship of said 
s inverse discrete Fourier transform versions {e mJt }\s not less than said predetermined 

9 threshold value, a step of selecting a new phase sequence {0 n k } to generate new versions 

10 of said inverse fast Fourier transform E nk for n - 0, 1 , . (NA), where Nis a number of 

1 1 OFDM sub-carriers and said sequence of discrete Fourier transform versions {e mJ[ } . 

1 28. (currently amended): The method as defined in claim 27 wherein said 

2 prescribed criteria further includes said first determining step determining whether a 

3 value of said prescribed relationship of said sequence of said new inverse discrete Fourier 

4 transform versions {e mJ( } is at least less than said predetermined threshold value, when 

5 said step of determining indicates that said value of said prescribed relationship is at least 

6 less than said predetermined threshold, a step of generating said control signal to enable 

7 transmission of a corresponding OFDM svmbo.l symbol and when said step of 

8 determining indicates that said value of said prescribed relationship is not at least less 

9 than said predetermined threshold, a step of selecting a new phase sequence and repeat 
10 generating a new sequence {e mJ[ } and repeating said step of first determining until said 
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1 1 value of said prescribed relationship is at least less than said predetermined threshold 

12 value or a predetermined number of recomputations of said sequence {e mJt }is reached, 

13 when said predetermined number of recomputations has been reached, a step of selecting 

14 the phase sequence {0 njc } that generated the smallest value for said prescribed 

15 relationship and a step of generating said control signal to enable transmission of a 

16 OFDM symbol corresponding to said phase sequence that caused the smallest value for 

17 said prescribed relationship to be generated. 

1 29. (original): The method as defined in claim 28 wherein said prescribed 

2 relationship is 

3 Xl^^for/n^O,!,...^^!). 



3 
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1 30. (currently amended): Apparatus for use in an Orthogonal Frequency Division 

2 Multiplexing (OFDM) based transmission system in which OFDM symbols are 
transmitted to a receiver, in accordance with 



4 S V k(t)=< 



^-"—o j where the phase sequence 



0 otherwise 



5 9 nk is periodic in n with period Fand n is the n th sub-carrier in the OFDM symbol 

6 and is generated in a differential encoder where a current input data symbol to the 

7 encoder is multiplied by the V th previous output data symbol from said encoder, the 

8 receiver including apparatus comprising: 

9 a discrete Fourier transform unit that generates discrete Fourier transform versions 
of digital received versions of said transmitted OFDM data symbols; and 

1 1 a differential decoder that generates a corresponding decoded output symbol from 

12 a corresponding Fourier transformed version of a received version of said transmitted 

13 OFDM data symbols, said decoder including a multiplier for multiplying said input 

14 symbol with a prescribed previous input symbol to generate a received OFDM data 

15 symbol, 
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16 whereby phase values of said transmit data symbols are not required to be 

17 transmitted to a remote receiver for said receiver to generate received versions of said 

1 8 input symbols corresponding to said transmit data symbols. 

1 31. (original): The apparatus as defined in claim 30 wherein said prescribed 

2 previous output symbol from said encoder is a V th previous encoder output symbol, 
where y > I. 

\ 32. (original): The apparatus as defined in claim 3 1 wherein said discrete Fourier 

2 transform unit is supplied with digital versions of said received OFDM data symbols and 

3 generates discrete Fourier transforms versions of said received OFDM data symbols in 

4 accordance with ^ = e J0 "D^ k > for n = 0,1, (N- 1). 

1 33. (original): The apparatus as defined in claim 32 wherein said differential 

2 decoder is supplied with said discrete Fourier transformed versions of said received 

3 OFDM data symbols and generates received versions of said transmitted OFDM data 

4 symbols in accordance with C nJ[ = J^X-m > where indicates the complex conjugate. 
(Remainder of this page is being deliberately left blank) 
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